with several locale factors. These Hausa-Fulani women eat large quantities of a local lake salt, kanwa, for 40 days postpartum. The syndrome is markedly more common in the hot rainy season, when evaporative water loss is less, than in the dry season. The first postpartum days are spent confined to bed in a small heated room. Once or twice daily the new mother is given hot baths with branches which have been dipped in boiling water.
The combination of excessive sodium intake and diminished evaporative water excretion seems to precipitate failure in both normotensive and hypertensive patients.
Patients
To avoid confusion, patients 1) with infections requiring antibiotics, 2) with hemoglobins below 6 g per 100 ml, 3) with murmurs which have persisted and are presumed organic, and 4) The groups were clinically comparable except for the tendency of the hypertensive group to be slightly older. All of the women in this report were members of the HausaFulani tribal grouping. All were admitted within six months after delivery. The treatment consisted of bed rest, digitalis, and diuretics. All had electrocardiograms, routine blood analysis, admission and discharge chest X-rays, and often an additional chest X-ray while in hospital. Patients were weighed daily. They were allowed routine hospital diets, except salt was excluded. No supplemental vitamins were given. Most nursing mothers were allowed to keep their infants with them on the wards and breast feeding was never stopped. These patients were usually free of all signs of failure within one week. They were all discharged on digoxin, 0.5 mg daily.
Following discharge, the patients were seen in a special clinic. The clinic team consisted of the physician, a nurse, a social worker, and two Hausa women, whose invaluable function was to trace and retrieve the patients from villages, sometimes deep in the bush, in order to maintain a high percentage of follow-up.
Patients were maintained on digoxin if their cardiac silhouette remained large. When patients failed to keep the clinic visits and then were traced and returned to clinic, they were started on folic acid or yeast tablets in order to maintain their interest in coming to clinic.
Results
We have distinguished between patients who responded to hospital treatment and then shortly thereafter relapsed, and those patients who made a full recovery, returned to normal activity, and were clinically well until a subsequent pregnancy led to a recurrence of the disease. The 47 normotensive Table 4 gives the cardiothoracic ratios in these patients. The cardiothoracic ratios, which were large on admission became normal with striking consistency; that is, 0.50 or less, and stayed normal with eight exceptions. Only four are greater than 0.55, but in all these the heart never did become normal. Twenty-four of the 42 in this group who are still living have been seen since January 1975. An additional eight have been seen since 1974.
The hypertensive group has presented a very different picture. They have had four relapses, three of which were fatal. There have also been four fatal recurrences. Two additional patients in this group have died suddenly without obvious explanation. There have been only 19 subsequent pregnancies. The cardiothoracic ratios initially returned to normal but soon began to enlarge. Eighteen of the 21 patients in whom long-term follow-up chest X-rays are available, have cardiothoracic ratios greater than 0.50 and these are enlarging Occurrence of cardiac failure following approximately 1 % of Hausa-Fulani pregnancies is probably higher than anywhere else in the world. This has provided a unique opportunity to study the natural history of this disease. The study has been enhanced by the highly efficient retrieval and follow-up team, which has sometimes walked miles to remote bush villages to bring women in for clinic visits.
Several things stand out in reviewing our series. Advanced age and multiparity do not seem to increase the incidence. In fact, there seems to be a relative sparing of second pregnancy mothers. The patients respond within a few days to digitalis and diuretics in modest doses. The vast majority It is interesting to note that several patients in groups I and 2 have shown progressively enlarged cardiac silhouettes despite normal blood pressures. This suggests that hypertension, per se, is not essential to develop the syndrome of heart failure and cardiomegaly following pregnancy. This is in contrast to Brockington's4 findings among Yoruba women in southern Nigeria and lends some support to the concept that postpartum muscle disease is a definite entity. Continued follow-up of these particular patients will be fascinating.
It is not surprising that the patients with persistent (group 3) and labile (group 4) hypertension have done less well than the two normotensive groups. The interrelationship between hypertension and the peripartal failure is impossible to unravel, but it is quite clear that hypertension, whether caused by or in association with the peripartal failure, exacerbates the clinical course.
There are some interesting environmental factors which may contribute to this disease. The birth frequency in this culture does not vary appreciably throughout the year. Nonetheless, the incidence of this disease is remarkably higher in the hot, humid rainy season (June through October) of the savanna. In fact, no patient in group 1 was delivered during December or January (dry season) of any of the years examined.
The Hausa-Fulani women, especially in the Zaria area, practice certain customs which one would predict to impose extra burdens on the cardiovascular system. Firstly, and perhaps most importantly, the folk belief is that eating large quantities of the local lake salt, known as natron or kanwa (primarily a mixture of sodium salts), increases the flow of breast milk and perhaps has a protective role against puerperal sepsis. Women ingest a small handful of the sodium salts twice each day for 40 or more days following delivery. Occasionally, one runs across an enthusiast who began to eat the salt even prior to delivery.
In addition, it is customary for these women to be confined on a mud bed in a small, almost sauna-like room, with a small fire beneath the bed, for 40 days postpartum. This practice is also intended to keep away the "cold," (despite an ambient temperature of over 85°F). Daily, or twice daily, the woman is given a bath with nearly scalding water. Indeed one woman was excluded from the series because her failure was severely complicated by infected third degree burns on her thighs as a result of these baths.
As noted above, there is a marked seasonal variation, especially for the normotensive patients. Evaporative water loss is less in the hot humid season which parallels the time of peak incidence, compared to the greater cutaneous water loss of the dry season.
It is our postulate that many of our patients develop failure through a combination of the hot, humid weather aggravated by the high sodium intake, the prolonged heating, and the repeated hot baths. These probably operate synergistically to promote fluid retention. Why this small percentage of the women retain sodium to such an enormous extent and how they differ metabolically from the majority of their peers is unknown. Hypertension may be a predisposing factor in the minority of patients. On the other hand, some normotensive women eventually develop cardiomegaly.
The group 2 patients may have the initial transient hypertension as a response to fluid overload or to anxiety due to their initial encounter with a hospital.
One wonders if patients in other series have indulged in practices that are similar to the ones mentioned above including the ingestion of the kanwa and the 40 days of heated bedrest.
There is no evidence in our series of an infectious etiology. There is no practice among the Hausa-Fulani similar to the burial customs in New Guinea which propagate the problem of kuru. Occasional cases in our series occurred in the same living compound at different times and occasionally among relatives, but no pattern was noted, and perhaps these occurrences are due to especially zealous pursuit of the local practices.
The notion that the lake salt contains toxic trace elements is initially attractive as a parallel to the cobalt cardiomyopathy story.9 Spectrophotometric analysis of several samples has revealed a wide variety of elements including cobalt, but the clinical course with rapid recovery, few emboli, and rare arrhythmias, would seem to differ considerably from the cobalt cases. Further investigation may, however, incriminate some dietary factor more specific than the excessive sodium ingestion.
The women do not appear malnourished or vitamin deficient, and careful dietary historians have revealed no difference from the peer population. The rapid clinical recovery occurs without discernible dietary alteration except for sodium limitation. No supplemental vitamins have been needed.
In conclusion, we have reported 173 patients with heart failure following delivery. Differences in the subsequent clinical course have btn noted between patients with normal and with elevated blood pressures. It is suggested that at least a portion of the normotensive patients, and perhaps many of the hypertensive patients, have intrinsic muscle disease. Aggravating factors to the development of the syndrome in Zaria probably include the custom of the high sodium ingestion, the occurrence of the syndrome in the hot, humid season, and the practice of prolonged use of a heated bed and of the hot baths. The similarities and differences between our large series and those reported by others have been mentioned. It is hoped that some of the factors we have discussed will aid in unravelling the etiology of this puzzling condition.
